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although it would be indispensable as a basis of any study of mechanical
hot-work.

Conditions are different for phenomena of the second series. De-
formations which steel suffers under the action of hot-work, produce large
reductions of one or more of the dimensions of the primary and secondary
crystalline elements. It is clear that this last fact must exercise a very
strong action upon phenomena of diffusion, which indeed constitutes the
main basis of preliminary heat treatment.

From the discussion given in the first two parts of our study, and other
conditions being equal, it is easily understood that a large deformation in
any direction will correspondingly reduce the distances between the
points corresponding to the maximum and minimum values of the con-
centrations of the various elements in solid solution in iron, and must
lower .the time necessary for a given homogeneity treatment to cause a
determined effect.

These expectations are fully confirmed, and we shall later see some
examples which prove, by experience, that a given normalization is far
more efficacious when applied to a suitably forged or rolled steel than
it is when applied to the same steel in the raw state.

95. Apropos of the phenomena which have been discussed in the pre-
vious paragraph, one may point out that the observations regarding the
crystallization of steel, indicated in Sec. 81, also hold true regarding the
practical application of the processes based upon the phenomena accom-
panying hot-working. It seldom happens except in very rare and
commendable cases, that the study and the practical application of the
processes aimed to suitably regulate the course of those phenomena, are a
part of the duties entrusted to the man who has charge of studying and
applying all the other processes constituting the ulterior steps in the heat
treatment. For instance, in nearly all steel plants the superintendent
of the rolling mill or forge shop has nothing to do with the heat treatment,
and vice versa.

This place is hardly suitable to discuss instances and methods whereby
the lines of authority could be advantageously modified. I only want
to point out the fact in order to emphasize the necessity of perfect
coordination in the plant as ordinarily organized between the operating
methods followed in the mill and in the heat treatment department.

To be convinced of this it is only necessary to remember the before
mentioned facts, that the selection of the most suitable heat treatment
is very strongly influenced not only by the special conditions under which
the steel has been made and cast, but also the hot-work to which it has
been subjected. From this special point of view in particular, the tem-
perature at which mechanical working has been done has a preponderant
practical importance beyond all the other considerations. Merely as an
example, it is enough to remember that if a forging or rolling is executed